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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a manufacture of a multilayered 
wiring board, capable of raising the density of wiring, without 
the use of a special insulation material and without the need of large 
equipment investment. 

SOLUTION: In this manufacture, an insulating adhesive layer 2 and a 

conductor metallic foil 1 are laminated in the order on the 

surface of an inner layer sheet 4, pressed, heated and integrated, a film 

81 for plating resist is joined to the surface of the conductor 

metallic foil 1, the film 81 for the plating resist at a part 

for forming an IVH (interstitial via hole ) 9 is removed by 

having it irradiated with a laser beam 6, and an opening part 5 is formed 

by etching and removing the conductor metallic foil 1 exposed 

at the part, where the film 81 for the plating resist is removed. Then, the 

opening part 5 and the periphery are irradiated with the laser beam 6 from 

the above of the film 81 for the plating resist, a non- through hole 11 is 

made until an inner layer circuit 3 is exposed on the insulating adhesive 

layer 2, a catalyst 7 for plating is applied to the insulating adhesive 

layer 2 on the inner wall of the non- through hole 11, and plating 13. is 

performed at the part without the film 81 for the plating resist. The film 

81 for the plating resist is removed, the unwanted part of the conductor 

metallic foil 1 is etched and removed and an outer layer wiring 

10 is formed. 
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ABSTRACTED-PUB-NO: JP 11087923A 
BASIC-ABSTRACT: 

NOVELTY - Laser light (6) is irradiated for removing portion of plating resist film 
(81) formed on surface of foil, where an interstitial through hole (9) is 
electrically connected to inner layer. A vent (5) is formed by etching portion of 
foil corresponding . to resist film. Laser light is radiated on vent and for forming 
a non-through hole (11) in cementing layer until inner layer circuit is exposed. 
DETAILED DESCRIPTION - An insulating cementing layer (2) and a conductor metallic 
foil (1) are piled up and are unified by pressure application and heating onto a 
substrate (4) on which an inner layer (3) is formed. A plating catalyst (7) is 
filled in the inner wall of the cementing layer. A plating (13) is formed in the 
non-through hole and its perimeter, where the resist film is removed. An outer 
layer wiring (10) with interstitial through hole (9) is formed on the surface of an 
insulating cementing layer (2), after removal of a plating resist film (81) and 
unnecessary portion of a conductor metallic foil (1) . 

USE - For high dent if ication wiring. 

ADVANTAGE - Performs high density minute wiring with low capital investment since 
adhesive agent layer used for multilayer printed circuit board is used. DESCRIPTION 
OF DRAWING (S) - The figures show sectional view in each of manufacturing process of 
multilayer wiring board. (1) Conductor metallic foil; (2) Insulating cementing 
layer; (3) Inner, layer; (9) Interstitial through hole; (10) Outer layer wiring; 
(11) Non-through hole; (81) Plating resist film . 
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CLAIMS 
[Claim(s)] 

[Claim 1] The manufacturing process of the multilevel interconnection board characterized by 
including the following processes in the manufacture method of a multilevel interconnection 
board with IVH (9) for connecting between adjoining layers. 

a. Put an insulating adhesive line (2) and conductor metallic foil (1) on the surface of the inner 
layer board (4) in which the inner layer circuit (3) was formed at this order. The unified process 
which carries out pressurization heating, the process which sticks the film for plating resists 
(81) on the surface of b. conductor metallic foil (1), c. [ conductor metallic foil (1) and the film 
for plating resists (81) of the part which forms IVH (9) which makes electric connection of a 
inner layer circuit (3) ] The process which irradiates laser light (6) and removes it, the process 
which carries out etching removal of the conductor metallic foil (1) exposed to the part which 
removed the film for d. plating resists (81), and forms an opening (5), e. Irradiate laser light (6) 
from on the film for plating resists (81) at an opening (5) and its circumference. The process 
which makes a non-penetrating hole (11) until a inner layer circuit (3) is exposed to an 
insulating adhesive line (2), f. The process which gives the catalyst for plating (7) at least to the 
insulating adhesive line (2) of a non-penetrating hole (11) inner wall, g. The process which 
plates in a part without the film for plating resists (81) (13), the process which removes the film 
for h. plating resists (81), the process which carries out etching removal of the unnecessary 
part of i. conductor metallic foil (1), and forms outer layer wiring (10). 

[Claim 2] The manufacturing process of the multilevel interconnection board according to claim 
1 characterized by including the following processes. 

a. Put an insulating adhesive line (2) and conductor metallic foil (1) on the surface of the inner 
layer board (4) in which the inner layer circuit (3) was formed at this order. The unified process 
which carries out pressurization heating, the process which sticks the film for plating resists 
(81) on the surface of b. conductor metallic foil (1), c. [ conductor metallic foil (1) and the film 



http://dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2E... 10/13/06 



JP,11-087923,A(1999) [CLAIM + DETAILED DESCRIPTION] 



Page 2 of 10 



for plating resists (81) of the part which forms IVH (9) which makes electric connection of a 
inner layer circuit (3) ] The process which irradiates laser light (6) and removes it, the process 
which carries out etching removal of the conductor metallic foil (1) exposed to the part which 
removed the film for d. plating resists (81), and forms an opening (5), e. Irradiate laser light (6) 
from on the film for plating resists (81) at an opening (5) and its circumference. The process 
which makes a non-penetrating hole (1 1) until a inner layer circuit (3) is exposed to an 
insulating adhesive line (2), f. The process which gives the catalyst for plating (7) at least to the 
insulating adhesive line (2) of a non-penetrating hole (11) inner wall, g. The process which 
plates in a part without the film for plating resists (81) (13), the process which removes the film 
for h. plating resists (81), the process which carries out etching removal of the unnecessary 
part of i1 . conductor metallic foil (1 ), and forms the 1 st outer layer wiring, 
j. The process which performs the number-of-times repetition of required, Process a - Process 
i for Process a - a process i1 . 

[Claim 3] The manufacturing process of the multilevel interconnection board according to claim 
1 or 2 characterized by replacing with piling up an insulating adhesive line (2) and conductor 
metallic foil (1) in Process a, and using the insulation adhesive line with conductor metallic foil 
(12) which these unified. 

[Claim 4] It is the manufacturing process of a multilevel interconnection board given in either 
among Claim 1 -3 characterized by adding the following processes and preparing a 
penetration hole (14) simultaneously. 

- The process which makes a penetration hole (14) in Processes c and d or Process e, the 
process which also gives the catalyst for plating to the inner wall of a penetration hole (14) in 
the - process f, and the process which plates also in the inner wall of a penetration hole (14) in 
the - process g (13). 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In order that this invention may connect between adjoining layers 
InterstitialVia It is related with the manufacture method of a multilevel interconnection board 
with Hole (henceforth IVH). 
[0002] 

[Description of the Prior Art] In the multilevel interconnection board, as a method of connecting 
between layers electrically from the former, after making a penetration hole, the technique of 
carrying out metal plating was in use. However, by this method, since the wiring prohibition 
field by a penetration hole is in all the layers, it has been the obstacle of high-density-izing, and 
the method which uses IVH for connecting between adjoining layers in recent years has been 
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put in practical use. As this manufacture method as indicated to JP,H4-148590,A After forming 
in the surface of a inner layer circuit board the insulating layer which has photosensitivity, 
making a non-penetrating hole in the insulating layer on the surface of a substrate of a portion 
which performs an interlayer connection by the FOTORISO graph method and carrying out 
metal plating of the hole and the substrate surface, there is the method (the photograph beer 
method) of carrying out circuit formation of the conductor on the surface of a substrate by the 
etching method. 

[0003] Moreover, as indicated to JP,H4-3637,B [ metallic foil and insulating adhesives ] After 
carrying out lamination adhesion in piles, making a hole in the metal layer on the surface of a 
substrate of a portion which performs an interlayer connection by the etching method, making 
a non-penetrating hole in the surface of a inner layer circuit board by laser etc. further and 
carrying out metal plating of the hole and the substrate surface, there is also the method (the 
laser puncturing method) of carrying out circuit formation of the conductor on the surface of a 
substrate by the etching method. 
[0004] 

[Problem to be solved by the invention] Although insulating adhesives will be asked for many 
characteristics, such as FOTORISO nature, insulation, adhesiveness with plating metal, and 
coat formation nature to a substrate, by the method indicated to JP,H4-148590,A Few, only the 
present equipment cannot perform what fills all the present, either, but a certain investment like 
equipment is needed. For example, since solvent development must be adopted and a 
chlorinated solvent cannot be used from a viewpoint of environmental protection in the 
development of a FOTORISO process if a material system with few polar groups is chosen, 
since it is compatible in insulation and FOTORISO nature, perfect explosion protection type 
equipment is needed using an inflammable solvent. Moreover, by the method indicated to 
JP,H4-3637,B, in order to attach metal plating further on metallic foil, the thickness of the metal 
layer used as a conductor circuit is thick, and in forming a circuit by the etching method, a limit 
is in the miniaturization of a circuit. 

[0005] This invention aims at offering the manufacture method of the multilevel interconnection 
board in which high-density-izing of wiring is possible not using a special insulating material, 
without needing great plant-and-equipment investment. 
[0006] 

[Means for solving problem] The manufacturing process of the multilevel interconnection board 
of this invention is characterized by including the following processes in the manufacture 
method of a multilevel interconnection board with IVH9 for connecting between adjoining 
layers. 

a. as are shown in drawing 1 (a) and the insulating adhesive line 2 and the conductor metallic 
foil 1 are shown in the surface of the inner layer board 4 in which the inner layer circuit 3 was 
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formed at the process and b. drawing 1 (b) which pile up and carry out pressurization heating 
and which are unified in this order As shown in the process and c. drawing 1 (c) which stick the 
film 81 for plating resists on the surface of the conductor metallic foil 1 As the conductor 
metallic foil 1 and the film 81 for plating resists of the part which forms IVH9 which makes 
electric connection of the inner layer circuit 3 are shown in the process and d. drawing 1 (d) 
which irradiate the laser light 6 and remove it As shown in the process and e. drawing 1 (e) 
which carry out etching removal of the conductor metallic foil 1 exposed to the part which 
removed the film 81 for plating resists, and form an opening 5 As shown in the process and f. 
drawing 1 (f) which make the non-penetrating hole 1 1 until it irradiates the laser light 6 from on 
the film 81 for plating resists and the inner layer circuit 3 is exposed to an opening 5 and its 
circumference at the insulating adhesive line 2 The process which carries out plating 13 to a 
part without the film 81 for plating resists as shown in the process and g. drawing 1 (g) which 
give the catalyst 7 for plating to the insulating adhesive line 2 of the wall in the non-penetrating 
hole 1 1 at least, the process which removes the film 81 for plating resists as shown in h. 
drawing 1 (h), i. Process which carries out etching removal of unnecessary part of conductor 
metallic foil 1 , and forms outer layer wiring 1 0 as shown in drawing 1 (i). 
[0007] In order to multilayer, it is possible by performing it as follows. 

a. Put the insulating adhesive line 2 and the conductor metallic foil 1 on the surface of the inner 
layer board 4 in which the inner layer circuit 3 was formed at this order. The unified process 
which carries out pressurization heating, the process which sticks the film 81 for plating resists 
on the surface of b. conductor metallic foil 1 , c. [ the conductor metallic foil- 1 and the film 81 for 
plating resists of the part which forms IVH9 which makes electric connection of the inner layer 
circuit 3 ] The process which irradiates the laser light 6 and removes it, the process which 
carries out etching removal of the conductor metallic foil 1 exposed to the part which removed 
the film 81 for d. plating resists, and forms an opening 5, e. Irradiate the laser light 6 from on 
the film 81 for plating resists at an opening 5 and its circumference. The process which makes 
the non-penetrating hole 1 1 until the inner layer circuit 3 is exposed to the insulating adhesive 
line 2, f. The process which gives the catalyst 7 for plating at least to the insulating adhesive 
line 2 of the wall in the non-penetrating hole 1 1 , g. The process which carries out plating 13 to 
a part without the film 81 for plating resists, the process which removes the film 81 for h. 
plating resists, the process which carries out etching removal of the unnecessary part of the i1 . 
conductor metallic foil 1, and forms the 1st outer layer wiring 101. 

j. The process which performs the number-of-times repetition of required, Process a - Process 
i for Process a - a process i1 . 

[0008] Moreover, in Process a, it can replace with piling up the insulating adhesive line 2 and 
the conductor metallic foil 1 , and the insulation adhesive line 12 with conductor metallic foil 
which these unified can also be used. 
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[0009] Furthermore, the following processes can be added and the penetration hole 14 can 
also be formed simultaneously. 

- The process which makes the penetration hole 14 in Processes c and d or Process e, the 
process which also gives the catalyst 7 for plating to the inner wall of the penetration hole 14 in 
the - process f , and the process which carries out plating 1 3 also to the inner wall of the 
penetration hole 14 in the - process g. 

Moreover, in Process e, if the laser light 6 is irradiated and the film 81 for plating resists around 
the penetration hole 14 is removed, it can also be considered as the multilevel interconnection 
board which has the penetration hole 14 as shown in drawing 2 . 
[0010] 

[Mode for carrying out the invention] 

((a) Process) If wiring formation can be carried out by the etching method, the conductor 
metallic foil 1 used by this invention is usable, and, generally its copper foil is desirable. 
Moreover, in order to form detailed wiring, the thinnest possible thing of the thickness of 
metallic foil is desirable, but when copper foil is a monolayer, and it thinks from handling 
nature, 9 to 18 micrometers is good. Moreover, when a line/space forms the very detailed 
wiring below 50 micrometers / 50 micrometers, the still thinner thing of the thickness of copper 
foil is desirable, and, in such a case, the compound foil which consists of a reinforcing layer of 
3-9-micrometer ultra-thin copper foil and its ultra-thin copper foil is used, this reinforcing layer - 

- after pressurization heating lamination - tearing off - it exfoliates or etching removes. There 
is peeler bull copper foil (the Koga circuit foil incorporated company make, brand name) which 
tears off and consists of copper foil of 70-micrometer thickness and 9-micrometer ultra-thin 
copper foil as an example of possible compound foil. As what can remove a reinforcing layer 
by etching, the compound foil (made by Mitsui Mining & Smelting Industries) from which the 
aluminum foil which decoded 5-micrometer ultra-thin copper foil is removed by etching is in 
aluminum foil. 

[001 1] As resin of the insulating adhesive line 2 used by this invention, resin, such as phenol 
resin, an epoxy resin, and polyimide resin, can be used. Since this insulating adhesive line 2 
carries out pressurization heating, irradiates after lamination and the laser light 6 and makes 
the hole for an interlayer connection in the inner layer board 4 Since the time which laser 
processing takes will become long and productivity will become remarkably low if the minerals 
fiber exceeding the diameter of an interlayer connection is contained in this insulating adhesive 
line 2, it is desirable not to include the inorganic fiber of the length more than the diameter of 
the hole made with the laser light 6 in this insulating adhesive line 2. As an insulating adhesive 
line 2, epoxy and polyimide are included as an ingredient and there is AS-3000E (the HITACHI 
CHEMICAL CO. LTD. make, brand name) as an epoxy system adhesion film which made the 
main ingredients the 100,000 or more-molecular weight amount epoxy polymer of polymers. 
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There is GF-3500 (the HITACHI CHEMICAL CO. LTD. make, brand name) as an epoxy 
system adhesion film which added **** rubber. As a polyimide system adhesion film, there is 
AS-2500 (the HITACHI CHEMICAL CO. LTD. make, brand name). As an epoxy adhesive film 
with which the diameter distributed the about 5-100-micrometer-long fibrous substance in 
epoxy system resin at 0.1-6 micrometers, there is AS-6000E (the HITACHI CHEMICAL CO. 
LTD. make, brand name). After these insulating adhesive lines 2 apply the varnish which tore 
off and dissolved thermosetting resin in the solvent on the possible film, they are obtained by 
drying a part for a solvent. The thickness of this insulating adhesive line 2 is related to the 
thickness of the inner layer circuit 3, and it is required from the point of the restoration nature of 
the inner layer circuit 3 to be more than the thickness of the inner layer circuit 3 at least. When 
the thickness of the inner layer circuit 3 is 12 micrometers, it is made a thing about 25 
micrometers thick. It can be filled up with at least about 10 micrometers of inner layer circuits 3 
if it is the thinness whose thickness of the inner layer circuit 3 is about 5 micrometers. 
Generally the range of the thickness of this insulating adhesive line 2 is 10-500 micrometers. 
[0012] [ the insulation adhesive line 12 with conductor metallic foil united with the conductor 
metallic foil 1 which can be replaced with and used for piling up the conductor metallic foil 1 
and the insulating adhesive line 2 ] The thing which was mentioned above on the surface of 
the conductor metallic foil 1 and which tore off and applied insulating adhesives to the possible 
film is stuck, and it is obtained by tearing off a film after that. It tears off, an organic film is 
suitable, and in order to carry out drying by heating removal of the part for a solvent after an 
application as an organic film which applies adhesives, the heat resistance in this cooking 
temperature is required for a possible film. As such an organic film, polyethylene terephthalate, 
polypropylene, 4 MECHIRU pen ten 1 polymer, Pori fluoridation ethylene, etc. can be used. 
The thickness of these films is 5 micrometers or more, and a certain amount of thickness is 
required for it from a point of handling nature. Desirable thickness is 10-70 micrometers from 
such a point. 

[0013] Moreover, it is also acquired that this insulation adhesive line 12 with conductor metallic 
foil applies to direct metallic foil the varnish which dissolved insulating adhesives resin in the 
solvent. As such a material, there is MCF-3000 (the HITACHI CHEMICAL CO. LTD. make, 
brand name), for example as an epoxy system adhesion film with copper foil which made the 
main ingredients the 100,000 or more-molecular weight amount epoxy polymer of polymers. 
Moreover, there is MCF-6000E (the HITACHI CHEMICAL CO. LTD. make, brand name) as an 
epoxy adhesive film with copper foil with which the diameter distributed the about 5-100- 
micrometer-long fibrous substance in epoxy system resin at 0.1-6 micrometers. 
[0014] As a inner layer board 4 used by this invention, the one side copper-clad laminate sheet 
of an epoxy system, a phenol system, and a polyimide system containing a paper base and a 
glass base material can be used. Moreover, the double-sided copper-clad laminate sheet 
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which consists of these base materials and resin is used. The inner layer circuit 3 is formed 
using both the etching method or plating and etching using these base materials. Moreover, 
what formed the conductive pattern with the additive process can be used for the epoxy 
system, phenol system, and polyimide system board containing a paper base and a glass base 
material. Moreover, the thing in which the conductive pattern was formed on the surfaces, such 
as a metal board and a ceramic substrate, can also be used. In the case of the double-sided 
circuit board by which the inner layer board 4 formed the circuit in the both sides, an interlayer 
connection hole uses the double-sided circuit board filled up with a conductive paste or 
insulating resin. 

[0015] Although the conditions which pile up and carry out pressurization heating and which 
are united with this order depend for the insulating adhesive line 2 and the conductor metallic 
foil 1 on the resin to be used at this inner layer board 4, generally it is the cooking temperature 
range of 160-280 degrees C, and, generally pressure is the range of 1-50MPa. 
[0016] ((b) Process) A film with an adhesive is stuck on the surface of the conductor metallic 
foil 1 which did in this way and formed the opening 5 as a film 81 for plating resists. The film to 
be used has polyethylene, and desirable polypropylene and film like polyester which cannot be 
easily invaded by acid or the alkaline solution of a back process. It is desirable for there to be 
H-5310 film (the HITACHI CHEMICAL CO. LTD. make, brand name) among the films as an 
example, and to stick using a heated roll laminating machine. 

[0017] ((c) Process) Although there are an excimer laser, carbon dioxide laser, etc. as a laser 
light irradiated from the film 81 for plating resists, it being easy to process resin layers other 
than conductor metallic foil 1 alternatively and processing speed are early suitable for the easy 
carbon dioxide laser of a maintenance. In this laser puncturing, the laser light of the diameter 
of a beam of the diameter same on the film 81 for plating resists as etching resist which forms 
an opening 5 as an opening is irradiated. Since the laser processing conditions at this time 
change with the kinds of insulating adhesives layer, they choose an optimal condition 
experimentally beforehand. 

[0018] ((d) Process) Although it is not limited, and especially the hole diameter of the opening 
5 prepared in the conductor metallic foil 1 is so good that it is small from a viewpoint of high- 
density-izing of a substrate, it takes into consideration from the process capacity in the etching 
method, surroundings nature with plating, etc., and 50 micrometers or more are desirable. 
[0019] ((e) Process) Although there are an excimer laser, carbon dioxide laser, etc. as a laser 
light which irradiates an opening 5 from the film 81 for plating resists, it being easy to process 
resin layers other than conductor metallic foil 1 alternatively and processing speed are early 
suitable for the easy carbon dioxide laser of a maintenance. [ irradiating the laser light of the 
bigger diameter of a beam than the diameter of an opening 5 in laser puncturing ] The hole of 
the same diameter can be made in the insulating adhesive line 2 of the same place as the 
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opening 5 of the conductor metallic foil 1, the non-penetrating hole 11 can be made until the 
inner layer circuit 3 is exposed, and a hole can be made even in the circumference which 
contains an opening 5 in the film 81 for plating resists. Since the laser processing conditions at 
this time change with the kinds of insulating adhesives layer, they choose an optimal condition 
experimentally beforehand. 

[0020] ((f) Process) [ the catalyst 7 for plating given to the insulating adhesive line 2 of the 
inner wall of the non-penetrating hole 1 1 ] As indicated to the method of depositing the detailed 
metal particles currently generally called ceding and the method of forming a conductive coat, 
for example, DE 3806884CNo. 1 gazette After making the monomer which consists of a 
heterocyclic machine of 5 which has nitrogen or sulfur as a different atom, or 6 members 
adsorb to the resin portion of a hole portion, there is the method of forming a conductive 
polymer layer etc. by making it polymerize by an oxidizer. In this invention, in order to plate 
only ****** and the neighborhood of a hole, the method of the latter which can use together 
electroplating which can be processed at a short process in a short time is desirable. 
[0021] ((g) Process) In order to raise the adhesion intensity of the catalyst 7 for plating, and a 
metal plating and the resin layer inside a hole and to raise the reliability for a terminal area 
again, the DESUMIA process which carries out oxidation treatment of the resin layer surface 
inside a hole before the catalyst grant process for plating can be added. Plating 13 can be 
performed into the punctured portion, it cannot limit especially as a method of forming IVH9 
which connects the inner layer circuit 3 and the conductor metallic foil 1, and non-electrolyzed 
plating or electroplating performed by the usual printed circuit board can be applied. 
[0022] 

[Working example] 

Copper foil thickness as an insulation adhesive line 12 with example 1 conductor metallic foil 
[ 12 micrometers ] Thickness prepared the epoxy system one side copper-clad laminate sheet 
circuit processed at 0.2mm as MCF-3000E (the HITACHI CHEMICAL CO.: LTD. make, brand 
name) which is the epoxy system adhesion film with which resin layer thickness made the 
main ingredients 50 micrometers and the 100,000 or more-molecular weight amount epoxy 
polymer of polymers, and a inner layer board 4. Next, these were piled up, for 60 minutes, 
pressurization heating was carried out, pressure 2.5MPa and the temperature of 170 degrees 
C produced the multilevel interconnection board, and the polyethylene film H-5310 (the 
HITACHI CHEMICAL CO. LTD. make, brand name) with an adhesive was stuck on the surface 
of this multilevel interconnection board with the laminating machine. Next, carbon dioxide laser 
was irradiated at the same range of 0.1mm as the diameter of an opening 5, and the hole of 
the diameter same to a polyethylene film with an adhesive as an opening 5 was made. The 
opening 5 0.1mm in diameter was formed in the surface copper foil coat by the etching 
method. Next, the non-penetrating hole 11 which irradiates carbon dioxide laser at the range 
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larger 0.1mm than the diameter of an opening 5, and arrives to the inner layer circuit 3 of the 
inner layer board 4 was made. Next, the conductive coat was formed in the insulating adhesive 
line 2 of the non-penetrating hole 1 1 as a catalyst 7 for plating with DMS-E processing liquid 
(made in brass Belc OBERUFUREHIENTEHINIKU Gaea M Bex Haar, brand name). Next, 12- 
micrometer-thick electroplating was performed to non-penetrating hole 11 inside and the 
circumference, and exfoliation removal of the film 81 for plating resists was carried out. 
Furthermore, etching resist was newly formed, the mask pattern was used and developed 
[ exposed and ] in the form of the outer layer wiring 10, the circuit of the outermost layer was 
formed by the etching method, and the two-layer substrate was produced. 
[0023] As the peeler bull copper foil (the Koga circuit foil incorporated company make, brand 
name) which consists of copper foil of the 70-micrometer thickness as a reinforcing layer, and 
9-micrometer ultra-thin copper foil, and an insulating adhesive line 2 as example 2 conductor 
metallic foil 1 Thickness prepared the epoxy system double-sided copper-clad laminate sheet 
circuit processed at 0.2mm as AS-6000E (the HITACHI CHEMICAL CO. LTD. make, brand 
name) and a inner layer board 4 as an epoxy adhesive film whose resin layer is 70 
micrometers in thickness. Next, AS-6000E (the HITACHI CHEMICAL CO. LTD. make, brand 
name) and peeler bull copper foil (the Koga circuit foil incorporated company make, brand 
name) were laid on top of both sides of the inner layer board 4 at this order, for 60 minutes, 
pressurization heating was carried out and pressure 2.5MPa and the temperature of 170 
degrees C produced the multilevel interconnection board. Next, after tearing off copper foil of 
the 70-micrometer thickness which is a reinforcing layer, the polyethylene film H-5310 (the 
HITACHI CHEMICAL CO. LTD. make, brand name) with an adhesive was stuck on the surface 
of this multilevel interconnection board with the laminating machine. Next, carbon dioxide laser 
was irradiated at the same range of 0.1mm as the diameter of an opening 5, and the hole of 
the diameter same to a polyethylene film with an adhesive as an opening 5 was made. The 
opening 5 0.1mm in diameter was formed in the surface copper foil coat by the etching 
method. Next, the polyethylene film H-5310 (the HITACHI CHEMICAL CO; LTD. make, brand 
name) with an adhesive was stuck on the surface of this multilevel interconnection board with 
the laminating machine. Next, the non-penetrating hole 11 which irradiates carbon dioxide 
laser at the range larger 0.1mm than the diameter of an opening 5, and arrives to the inner 
layer circuit 3 of a inner layer board was made. Next, the conductive coat was formed in the 
portion of the insulating adhesive line 2 of the non-penetrating hole 1 1 as a catalyst for plating 
with DMS-E processing liquid (made in brass Belc OBERUFUREHIENTEHINIKU Gaea M Bex 
Haar, brand name). Next, 12-micrometer-thick electroplating was performed to the non- 
penetrating hole 11 and its circumference, and exfoliation removal of the film 81 for plating 
resists was carried out. Furthermore, etching resist was newly formed, themask pattern was 
used and developed [ exposed and ] in the form of the outer layer wiring 10, the circuit of the 
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outermost layer was formed by the etching method, and the multilayer board of four layers was 
produced. 

[0024] Accumulating the insulating adhesive line 2 and the copper foil coat on both sides 
further by using the substrate of example 3 example 2 as the inner layer board 4, using the 
same thing, other material repeated the same process as an example 2, and produced the 
multilayer board of six layers. 

[0025] In comparative example 1 example 1, after forming an opening 5, the film 81 for plating 
resists was exfoliated and laser hole processing was carried out. Then, the same circuit as an 
example 1 was formed. 

[0026] Comparative evaluation of the substrate produced by the above example and 
comparative example was carried out. By the circuit pattern prepared in each substrate, 
although there was no defect of a short circuit and disconnection in an example 1 , 2, and 3 
about the portion whose wiring rules are a line / space =50micrometer / 50 micrometers, in the 
comparative example 1 , poor disconnection occurred frequently as simplistic. The hot oil 
examination (cycle examination done by repeating dip and room temperature underwater 10- 
second dip for 260-degree-C hot oil 10 seconds) which is one of the reliability tests by the 
specimen which connected 100 IVH(s) in series In addition, the time at 50 cycle ****** and the 
time, Any specimen of change of resistance was good within 10%. 
[0027] 

[Effect of the Invention] As explained above, manufacture of the multilevel interconnection 
board in which high-density detailed wiring is possible is attained by this invention. Moreover, 
in order to make a non-penetrating hole by laser, a diameter can process the diameter of 
minute of a 100-micrometer level. Furthermore, since the insulating adhesives layer can use 
the general insulating material used for multilayer printed circuit boards, it can use an 
insulating material properly according to a use. 



[Translation done.] 
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Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 22:50:38 JST 10/13/2006 
Dictionary: Last updated 09/29/2006 / Priority: 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) - (i) is a sectional view in each process for explaining one example of this 
invention, and (a 1 ) is a sectional view in one process of other examples of this invention. 
[Drawing 2] It is the sectional view showing the multilevel interconnection board manufactured 
by the method of the example of further others of this invention. 
[Explanations of letters or numerals] 

I. Conductor Metallic Foil 2. Insulation Adhesive Line 
3. Inner Layer Circuit 4. Inner Layer Board 

5. Opening 6. Laser Light 

7. Catalyst for Plating Film for 81 . Plating Resists 

9. IVH 10. Outer Layer Wiring 

II. Non-Penetrating Hole Insulation Adhesive Line with 12. Conductor Metallic Foil 
13. Plating 14. Penetration Hole 0 



[Translation done.] 
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